Diabetes translation is the systematic effort to influence human behavior so that new scientific knowledge is used to optimize diabetes care. Human behavior is shaped by the environments (i.e., contexts) in which it occurs. Therefore, diabetes translation and translation research should focus on the environments that shape diabetes care. For example, diabetes care is substantially affected by the psychological, social, cultural, financial, geographic, demographic, and health-care environments in which diabetes is treated. Environments can be both large and small. An example of a large environment is the health-care financing system in the United States, and an example of a small environment is a person's family. Both large and small environments can have a significant impact on the quality of a patient's diabetes care including the care delivered to the patient and by the patient. Many of the important environments, both large and small, affecting diabetes care are undergoing change in the U.S. The purpose of this article is to describe three of the environments that have a significant impact on diabetes care, speculate about changes occurring in those environments, and discuss how those changes could affect diabetes care in the 1990s.
ISSUE 1: CHANGING HEALTH-CARE SYSTEM
The design and financing of the health-care system in the U.S., including medical schools, hospitals, and private medical practice, is geared toward the treatment of acute illness. This intellectual, organizational, and financial structure is a legacy of the 19th and 20th centuries when most morbidity and mortality in the U.S. could be attributed to acute illnesses. However, today most morbidity and mortality in the U.S. is caused by chronic diseases, such as diabetes. Although the healthcare system is changing, most diabetes care continues to be provided by a system designed and financed to treat acute illness. In the 1990s, the mismatch between the nature of chronic diseases such as diabetes and the structure of the health-care system will continue to give rise to significant barriers to the translation of scientific knowledge into improved health care and health for people with diabetes. Below are data that suggest that the financing and delivery of chronic disease care in the 1990s will be beset by very serious problems:
• Approximately 37 million people in the U.S. have no health-care insurance (1).
• According to a recent estimate, the cost of noninsulin-dependent diabetes mellitus (NIDDM) in the U.S. is$19.8billion/yr, including $11.6 billion in health-care expenditures and $8.2 billion in foregone productivity (2 
IMPLICATIONS FOR DIABETES TRANSLATION
Two major forces are converging on the health-care system in the U.S. First, health-care costs are spiral ing upward and will continue to do so if they are not contained. The largest increases will be in the cost of Medicare. The other major force is that, although the health-care system is becoming increasingly expensive, it fails to provide for many of the services integral to diabetes care, such as nutritional counseling and patient education. A major translation challenge of the 1990s is to improve the quality of diabetes care without creating an unbearable financial burden on the health-care system. This challenge will require the development, evaluation, and dissemination of cost-effective diabetesspecific models of care. In a climate of fierce competition for scarce resources, it is especially important to develop highly visible and effective diabetes translation programs because these programs deliver the benefits of diabetes research to the public. Optimal diabetes translation requires translation research to identify the most effective and efficient methods of disseminating and applying scientific knowledge to the challenges of diabetes care.
ISSUE 2: CHANGING DEMOGRAPHICS
The U.S. is undergoing demographic shifts that will have an impact on diabetes and its treatment. Diabetes is not equally distributed among the population in the U.S. Elderly and minority people suffer disproportionately high rates of diabetes. Minority populations are growing at a faster rate than those of nonminorities, and the proportion of our population >65 yr of age is steadily increasing. These demographic shifts have important implications for diabetes translation. Below are data that suggest that the burden of diabetes on minority people and the elderly will continue to increase in the next 10 yr:
• The death rate for diabetes for whites is 14.1 per 100,000 and 26.0 for all other races (5).
• Hispanics in the U.S. have three times or a 300% risk of developing diabetes as non-Hispanic whites (5).
• Diabetes is 33% more common among blacks than whites; the picture is worse for black women who have 50% more diabetes than white women (5).
• Native Americans are 10 times or 1000% more likely than whites to develop diabetes (5).
• The 1984 Secretary of Health and Human Services
Task Force on Black and Minority Health concluded that diabetes was one of six health problems that account for >80% of the excess deaths among U.S. minorities (6) .
• According to the 1980 census, members of racial and ethnic minority groups accounted for 22.1% of the U.S. population, which included blacks (11.5%), Hispanics (6.4%), Asian Pacific Islanders (1.5%), and Native Americans/Alaskan Natives (0.6%). In the year 2000, racial and ethnic minorities are expected to comprise -25% of the population, with blacks and Hispanics accounting for 13.1 and 11.6%, respectively (6 It is projected that in the year 2000, the <5-yr age-group will be 6.6% and the 2=65-yr age-group will be 13.1%. In the year 2050, the <5-yr age-group is projected to be 5.7% and the 2:65-yr age-group is projected to be 21.8% (7).
• It is estimated that in 1990 there were 31,700,000 people >65 yr of age. By the year 2030, that number is expected to increase by >100% to 64,600,000, whereas the population as a whole is projected to increase by only 22% (7).
• The total prevalence of diabetes for 65-to 74-yrolds is 17.7% compared with 6.6% for 20-to 74-yr-olds (8) .
IMPLICATIONS FOR DIABETES TRANSLATION
These data indicate that the populations most susceptible to NIDDM are increasing significantly. The elderly and minorities are also populations that often lack the resources to adequately care for diabetes. A major diabetes translation challenge in the 1990s will be to develop, evaluate, and disseminate diabetes care and education programs tailored specifically to the special needs of these groups of patients.
ISSUE 3: UNDERSTANDING AND INFLUENCING HUMAN BEHAVIOR
One of the key assumptions in the National Diabetes Commission's report was that correcting the diabetesrelated knowledge deficits of both health-care profes-sionals and patients would lead to significant improvements in diabetes care and health outcomes (9) . The report suggested that lack of knowledge was a major barrier preventing both patients and health-care professionals from engaging in optimal diabetes care. This was a reasonable assumption given the available data. However, subsequent experience has demonstrated that although diabetes knowledge and skills are necessary conditions for behavior change, they are seldom sufficient to bring it about. Human behavior is influenced by a myriad of environmental (contextual) variables. Influencing the behavior of health-care professionals and patients regarding diabetes care will require an indepth understanding of the psychological, social, and financial contexts that mediate their behavior. We know in diabetes that the self-care behavior of patients is influenced by various environmental variables such as ethnic background, family, socioeconomic status, geographical location, occupation, and the patient's perceptions about diabetes care needs, health-related values, knowledge, and overall level of psychological and social functioning. We know that the behaviors of health-care professionals are also influenced by factors in their practice environment such as a scarcity of reimbursement, too little time, and lack of available services such as nutritional counseling and patient education. There is a need for continued diabetes translation research to help us understand the impact of these variables so that we can intervene and influence the diabetes care behavior of both patients and professionals. The solutions to all of the diabetes care problems listed below require behavior change on the part of health-care professionals and patients. Below are the benefits available if diabetes care behavior can be appropriately changed:
• Improved education and self-management skills could reduce the incidence of diabetic ketoacidosis by as much as 70% and could prevent -50,000 hospitalizations each year (10).
• Improved glycemic control before conception and throughout gestation could prevent ~500 lifethreatening congenital malformations each year in the offspring of women who have overt diabetes (10).
• Detection and control of hypertension among people with diabetes could reduce the incidence of stroke by 75-95%, the incidence of coronary heart disease by 25-50%, and the incidence of peripheral vascular disease by 30-60% (10).
• Prompt diagnosis and appropriate laser photocoagulation therapy for people who have proliferative diabetic retinopathy could reduce the incidence of severe vision loss by ~60% (10).
• Appropriate foot care could reduce the rate of amputation by >50% in people who have neuropathy and peripheral vascular disease (10).
• Adequate psychosocial and peer support can ease the emotional burdens of diabetes and improve the quality of life for diabetic patients and their families (10) .
IMPLICATIONS FOR DIABETES TRANSLATION
Two of the major environments influencing the behavior of health-care professionals are reimbursement and their knowledge base. For health-care professionals to provide appropriate diabetes care, they will have to be reimbursed for such care. For example, if Medicare increases its reimbursement for cognitive services it may induce physicians to spend more time counseling diabetic patients. Also, universal reimbursement for diabetes patient education and nutritional counseling would influence health-care institutions and individual providers to make these services more readily available. The diabetes community needs to participate in national efforts to make the health-care financing system in the U.S. more supportive of diabetes care. Another change that would influence the behavior of health-care professionals is to focus more of their preservice training on how to care for patients with chronic diseases such as diabetes. Physicians are trained to attempt to make their patients well. In the case of patients who suffer from a chronic disease such as diabetes, which can not be cured, physicians are trained to treat patients to minimize symptoms and prevent complications. With diabetes, physicians can neither cure the disease nor treat it. The patient is responsible for carrying out the treatment. Because society has not prepared either physicians or patients for their roles in the treatment of diabetes, the care of the disease often proves stressful to both groups. Physicians who have spent years developing and refining their diagnostic and treatment skills find themselves functioning as consultants to their diabetic patients. Physicians and other health-care professionals need to develop the communication, psychological, and educational skills necessary to influence the behavior of patients toward the prevention of chronic disease and/or its complications.
Another major issue facing investigators involved in diabetes translation is to develop more effective methods of helping patients with diabetes manage this lifelong condition. Patients with diabetes need to be taught to manage and shape their personal environments to support good diabetes care and a high quality of life. Living well with diabetes requires various psychological, social, and communication skills that go well beyond the technical skills of blood glucose control. Patients need to learn how to choose a physician and negotiate an appropriate diabetes self-care plan; develop a familial support plan; and obtain appropriate support from employers, friends, schools, community organizations, and the other environments in which they participate.
More than 95% of all diabetes care is delivered by the person with the disease. Professionals can provide advice, help, and encouragement but the patients are the ones who must treat diabetes on a daily basis. Furthermore, it is the person with diabetes who will experience the consequences of a lifetime of having and caring for diabetes. Diabetes care ultimately has to include the education and ongoing support necessary to help patients develop and use a broad repertoire of the social skills and psychological resources necessary to manage their environments so they can live meaningful and productive lives with diabetes. Effective programs for helping patients manage their diabetes have been developed. New programs are needed to teach patients how to manage their personal and social environments so that their diabetes care skills can be implemented successfully.
The just completed National Guide to Clinical Preventive Services states "one of the initial tasks of the clinician practicing primary prevention is shifting the locus of control to the patient. To achieve competence in this task, some clinicians may need to develop new skills in helping to empower patients and in counseling them to change certain health-related behaviors" (11). Much has been learned about helping people live with diabetes, but a great deal of that knowledge is not widely applied and there is much more to learn. Empowering patients to truly take charge of their diabetes is the major diabetes translation challenge of the 1990s.
SUMMARY
The problems associated with translating scientific knowledge into improved diabetes care are formidable but solvable. The American public has already made important changes in its health-related behavior. Millions of people have'stopped smoking cigarettes, and many people have changed other behaviors to reduce their risk of cardiovascular disease and cancer. Many of the changes required to improve the quality of diabetes care in the 1990s will involve significant changes in our society's health-care policies and its health-related values and behaviors. Such changes, although often difficult to bring about, have the potential to have a profound and lasting impact on the health of our society. Many patients with diabetes have already implemented new care practices such as self-monitoring of blood glucose and multiple insulin injection regimens. As better technology and more evidence for the efficacy of rigorous blood glucose control become available, they will also be translated into practice. Diabetes care can be improved but to do so significant scientific and societal resources will have to be brought to bear on the problem of understanding and influencing the health-related behavior of people with diabetes and the health-care professionals and institutions providing care for them. 
